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Description

BACKGROUND OF INVENTION

[0001] The present invention relates generally to cool-
ing towers, and more specifically, to an evaporative heat
and mass exchanger with a coil module for evaporative
closed circuit cooling or evaporative condensing.
[0002] In an induced draft cross flow or counter flow
cooling tower, a fan is mounted in the roof outlet of the
tower. This fan draws or induces airflow inwardly into the
cooling tower through a side wall or opposite side walls
of the tower. Water or other evaporative liquid to be
cooled is pumped to the top of the cooling tower structure
and distributed through a series of spray nozzles. These
spray nozzles emit a diffuse spray of water across the
top of a fill media. Such fill media typically comprises a
bundle of spaced parallel plastic sheets across each of
which the water spray is dispersed and downwardly
passed by gravity. The large surface area across which
the water is dispersed on such sheets leads to cooling
by the induced air flow directed between the sheets. The
cold water is collected in a sump and then passed through
to the desired cooling system, wherein it will become
heated and then pumped back to the cooling tower.
[0003] An indirect heat exchange unit is provided be-
neath the bundle of fill sheets. Such unit is typically com-
prised of serpentine heat exchange conduits or coils. The
hot fluid to be cooled enters the heat exchange conduits
through an inlet header at the lower or bottom edge of
the conduits with the cool fluid exiting the conduits
through a header joining the upper ends of the conduits.
Alternately, a vapor to be condensed enters the top of
the conduits and as it travels downwardly through the
conduits becomes condensed and liquefied and exits the
bottom header. One such cooling tower apparatus having
the features of the preamble of claim 1, is shown in US
Patent 4,683,101. The cooling is provided by sensible
cooling from the spray water on the outside of the con-
duits. Cooling air may or may not flow through the indirect
heat exchange unit.
[0004] On occasion, such as during cold weather
months, it is desired to operate such cooling towers in a
dry mode without the use of water or other fluids being
sprayed downwardly across the fill direct heat exchange
section. In such an arrangement, it would be desirable
to open the sides of a cooling tower adjacent the indirect
cooling section to inflow air. Such an arrangement would
optimize the performance of the air-cooled, non evapo-
rative heat exchanger.
[0005] Coil shed cooling towers are also known, which
consist of a cooling tower with the direct evaporative heat
exchanger with fill section located directly above a non-
ventilated indirect cooling or coil section. Little to no cool-
ing air is drawn through the indirect section. Such coil
sheds have little to no cooling capacity when operated
without the spray water flowing downwardly over the di-
rect cooling or fill section. Such limitation on the operation

of the tower limits the application and utility for such tow-
ers as they typically cannot be operated dry as during
the winter months in cold climates. Further, the maximum
wet mode performance of the coil or indirect section is
limited as no air enters this section of the cooling tower.
The design of the coil shed cooling tower is such that this
section is closed to air inlet. In such an arrangement, it
would be desirable to open the sides of a cooling tower
adjacent the indirect cooling section to inflow air. Such
an arrangement would optimize the performance of the
air-cooled, non evaporative heat exchanger. Referring
now to Figure 3, which shows a section of the cooling
tower of Figure 1, a sliding cover 125 or removable panel
is provided which can be moved to cover air inlet 149 or
the fill inlet section 139. Cover 125 can be moved man-
ually or by motor control.
[0006] A prior art water cooling tower is disclosed in
US-3923935.

SUMMARY OF THE INVENTION

[0007] According to the present invention, there is pro-
vided a mechanical draft cooling tower as claimed in
claim 1. The tower comprises an air inlet and an air outlet.
A liquid spray assembly adapted to spray liquid down-
wardly between the air inlet and the air outlet is provided.
A fill sheet assembly is mounted beneath the liquid spray
assembly to provide direct cooling of the liquid spray flow-
ing downwardly onto the fill sheet assembly.
[0008] An indirect heat exchange assembly is mounted
beneath the fill sheet assembly. The indirect heat ex-
change assembly usually comprises a series of coils, a
collection of plates or other closed type indirect heat
transferring assembly. The indirect heat exchange as-
sembly is adapted to receive a fluid to be cooled and to
outlet the fluid after cooling. Alternately, the indirect heat
exchange assembly can receive a vapor to be con-
densed.
[0009] A first air inlet in a side of the cooling tower is
provided. In one embodiment the first air inlet is located
beneath the fill sheet assembly. A first closing assembly
is provided with the first air inlet whereby the first air inlet
can be closed to inlet air. Such closing assembly usually
comprises a louver or a removable cover. A second air
inlet in a side of the cooling tower is provided beneath a
top surface of the indirect heat exchange assembly. A
second closing assembly is provided with the second air
inlet whereby the second air inlet can be closed to inlet
air. The second air inlet typically comprises a louver as-
sembly or a removable panel.

BRIEF DESCRIPTION OF THE DRAWINGS

[0010]

Figure 1 is a side view in partial cross section of a
cooling tower in accordance with a first embodiment
of the present invention,
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Figure 2 is a side view in partial cross section of a
cooling tower in accordance with a second embod-
iment of the present invention, and
Figure 3 is a side view in partial cross section of a
cooling tower in accordance with a third embodiment
of the present invention.

DETAILED DESCRIPTION OF PREFERRED EMBOD-
IMENTS

[0011] Referring now to Figure 1 of the drawings, a
cooling tower is shown generally at 118 and comprises
an outlet fan enclosure 112 housing a fan 114 therein.
Cooling tower 118 is of a generally rectangular or square
shape, comprising an upper surface 116, and end walls
120 and 122. Fan 114 induces a draft upwardly and out
of outlet fan enclosure 112, with air being drawn inwardly
from cooling tower louver fill section opening 139 and
indirect inlet section 149.
[0012] Cooling water is collected in collection sump
124 and is pumped upwardly via pump 126 and piping
128. Such cooling water then enters distribution pipe 130,
spraying downwardly out of spray nozzles 132 onto fill
section or direct cooling section 136. Fill section 136 com-
prises a plurality of plastic sheets that are stacked or
hung within the direct cooling section of cooling tower
118. Typically such sheets are comprised of plastic ma-
terial such as polyvinyl chloride or polypropylene, having
a generally wavy or grooved pattern on both sides to aid
in the spreading rundown and cooling of water exiting
from spray nozzles 132.
[0013] A baffle arrangement 159 extends inwardly
from end walls 120 and 122, as well as side walls of the
cooling tower to assure that the water exiting fill section
136 is distributed evenly and completely across the ex-
posed area of indirect cooling section coil 142. Such coil
142 usually comprises the plurality of coil sections, each
of which extends from, when the unit is operating as a
fluid cooler, a coil inlet header 152, and exiting at a coil
outlet header 150. When the unit is operating as a con-
denser, the fluid would enter header 150 as a vapor that
requires condensing. The condensed liquid would exit
through header 152. In either case, the cooling is accom-
plished by the water flow downwardly from fill section 136
across the coil section 142.
[0014] Fill section inlet 139 can be comprised of a lou-
ver arrangement, such as shown in Figure 1, or remov-
able covers or caps that can close off inlet air from en-
tering the section of the cooling tower beneath fill section
136. This is an option given to the operator of the cooling
tower to choose whether or not air is to be allowed to
enter through fill section of louvers or opening 139.
[0015] Further, air inlet 149 includes a louver or a sim-
ilar panel or cover, which can close air inlet opening 149
to inlet air. This again gives the operator of the cooling
tower an option whether or not such inlet air is desired.
In such an arrangement, it would be desirable to open
the sides of a cooling tower adjacent the indirect cooling

section to inflow air. Such an arrangement would opti-
mize the performance of the air-cooled, non evaporative
heat exchanger. Referring now to Figure 3, which shows
a section of the cooling tower of Figure 1, a sliding cover
125 is provided which can be moved to cover air inlet
149 or the fill inlet section 139. Cover 125 can be moved
manually or by motor control.
[0016] It can be seen that in the embodiment shown in
Figure 1, virtually all of air inlet 139 is located beneath
fill section 136. This can be an optional arrangement with
the portion of air inlet 139 in other embodiments being
allowed to extend upwardly toward and into lateral spac-
ing even with the portion of fill section 136.
[0017] Similarly, air inlet 149 is seen to be laterally
aligned such that a majority of the air inlet 149 is located
beneath the top of indirect coil cooling section 142.
[0018] Referring now to Figure 2 of the drawings, a
cooling tower is shown generally at 10 comprising an
outlet fan enclosure 12, which houses a fan 14 therein.
Upper surface 16 is seen to comprise a structural roof of
cooling tower 10, with side walls 110 and end wall 20 and
22, comprising a generally rectangular shape of cooling
tower 10. Base section 18 is seen to be a structural sup-
port for the cooling tower, with sump 24 collecting the
water from the cooling tower and pump 26 being utilized
to pump the water to be cooled upwardly through piping
28 to distribution pipe 30. Distribution pipe 30 is seen to
extend into distribution containers 34, with spray nozzles
32 extending from the bottom of distribution container 34.
[0019] In the cross-flow cooling tower arrangement
shown in Figure 2, two separate distribution containers
34 are shown, with one being at end wall or air inlet 20
and the other being at end wall or air inlet 22. As each
section of the cooling tower is identical, only one will be
described. Fill bundle 36 is seen to comprise a plurality
of plastic sheets hung from beams 111 supported at ends
with brackets attached to end walls 110. Each of the
sheets of fill bundle 36 is comprised of plastic material
such as polyvinyl chloride or polypropylene, having a
generally wavy and grooved pattern on both sides to aid
in the spreading, rundown and cooling of water exiting
from spray nozzles 32. Drift eliminator 38 assures the
cooling water in fill section 36 does not enter air inlet
chamber 40, which is centrally located in cooling tower
10. Generally, drift eliminator 38 comprises a series of
closely spaced plastic louvers.
[0020] A coil heat exchanger assembly 42 is located
beneath each fill bundle 36. Fluid to be cooled enters
cooling tower 10 through conduit 58 and flows upwardly
through manifold 54 and through manifold inlets 52 into
each coil assembly module 60 of coil heat exchanger 64.
Cold liquid, having passed through coil heat exchangers
42, exits each coil assembly module 60 through outlet
50 into outlet manifold 48 and exits cooling tower 10
through outlet conduit 44. In an alternative embodiment,
a single coil assembly module 60 would be utilized. Al-
ternately, when the unit is operating as a condenser, the
fluid enters conduit 44 as a vapor that requires condens-
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ing. The condensed liquid would exit through conduit 58.
[0021] The air inlet side 37 of end wall 20 is seen to
include louvers 49. Such louvers may be replaced with
a panel or other removable piece. However, the function
of louvers 49 or the replaceable panel is the same in that
air inlet through air inlet 37 may be either permitted or
closed, depending on intended operation of cooling tower
10. It is seen that the majority of air inlet 37 and louvers
49 are laterally spaced beneath the top of coil assembly
42.
[0022] Similarly, air inlet louvers 39 are placed in end
wall 20 adjacent fill section 36. Such louvers can be re-
placed with a panel or other removable piece, but the
function is the same, depending on the intended opera-
tion of cooling tower 10. Such louvers may be closed or
panel piece inserted to close air inlet through the inlet
section adjacent fill section 36.

Claims

1. A mechanical draft cooling tower (10; 118) compris-
ing:

an air inlet and an air outlet (12; 112);
a liquid spray assembly (32; 132) adapted to
spray liquid downwardly between the air inlet
and the air outlet (12; 112);
a fill sheet assembly (36; 136) mounted beneath
the liquid spray assembly (32; 132);
an indirect heat exchange assembly (42; 142)
mounted beneath the fill sheet assembly (36;
136), the indirect heat exchange assembly (42;
142) adapted to receive a fluid to be cooled and
to outlet the fluid after cooling; wherein the air
inlet comprises
a fill section air inlet (139) in a side of the cooling
tower; and
an indirect section air inlet (149) in a side of the
cooling tower, a majority of the indirect section
air inlet (149) being located beneath a top sur-
face of the indirect heat exchange assembly (42;
142) the cooling tower (10; 118) further compris-
ing:
a second closing assembly whereby the indirect
section air inlet (149) can be closed to inlet air,
characterised in that:
said cooling tower (10; 118) further comprises
a first closing assembly whereby the fill section
air inlet (139) can be closed to inlet air; and
the fill sheet assembly (36; 136) is removable
for operation of the cooling tower without oper-
ation of the liquid spray assembly (32; 132).

2. The cooling tower (10; 118) of claim 1, wherein the
first closing assembly comprises a panel that can be
installed or removed from the cooling tower side.

3. The cooling tower (10; 118) of claim 1 or 2, wherein
the second closing assembly comprises louvers (49)
that can be opened and closed.

4. The cooling tower (10; 118) of claim 1 or 2, wherein
the second closing assembly comprises a panel
(125) that can be installed or removed from the cool-
ing tower side.

5. The cooling tower (10) of any preceding claim,
wherein the fill sheet assembly (36) comprises two
separate fill sections, one fill section adjacent one
side of the cooling tower and the other fin section
adjacent an opposite side of the cooling tower.

6. The cooling tower (10) of any preceding claim,
wherein the indirect heat exchange assembly (42)
comprises two separate heat exchange sections,
one heat exchange section adjacent one side of the
cooling tower and the other fill section adjacent an
opposite side of the cooling tower.

7. The cooling tower (10) of any preceding claim,
wherein the fill sheet assembly (36) comprises two
separate fill sections, one fill section adjacent one
side of the cooling tower and the other fill section
adjacent an opposite side of the cooling tower, the
indirect heat exchange assembly (42) comprises two
separate heat exchange sections, one heat ex-
change section adjacent one side of the cooling tow-
er and the other fill section adjacent an opposite side
of the cooling tower, and the air outlet (12) is located
above and between the two separate fill sections
(36).

8. The cooling tower (10) of claim 7, wherein air flow is
drawn across the fill section (36) and upwardly out
the air outlet (12).

9. The cooling tower (10) of claim 7 or 8, wherein air
flow is drawn across the indirect exchange sections
(42) and upwardly out the air outlet (12).

Patentansprüche

1. Ventilatorkühlturm (10; 118), aufweisend:

einen Lufteinlass und einen Luftauslass (12;
112);
eine Flüssigkeitssprüh-Baugruppe (32; 132),
die an ein Sprühen von Flüssigkeit abwärts zwi-
schen dem Lufteinlass und dem Luftauslass (12;
112) angepasst ist;
eine Füllblech-Baugruppe (36; 136), die unter-
halb der Flüssigkeitssprüh-Baugruppe (32; 132)
montiert ist;
eine indirekt wirkende Wärmeaustausch-Bau-
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gruppe (42; 142), die unterhalb der Füllblech-
Baugruppe (36; 136) montiert ist, wobei die in-
direkt wirkende Wärmeaustausch-Baugruppe
(42; 142) für ein Empfangen einer zu kühlenden
Flüssigkeit und ein Auslassen der Flüssigkeit
nach dem Kühlen angeordnet ist; wobei der Luft-
einlass Folgendes aufweist:
einen Füllbereich-Lufteinlass (139) in einer Sei-
te des Kühlturms, und
einen indirekten Bereich (149) mit einem Luft-
einlass in einer Seite des Kühlturms, wobei ein
größter Teil des indirekten Bereichs (149) mit
dem Lufteinlass unterhalb einer oberen Ober-
fläche der indirekt wirkenden Wärmeaustausch-
Baugruppe (42; 142) angeordnet ist, wobei der
Kühlturm (10; 118) ferner Folgendes aufweist:

eine zweite Schließ-Baugruppe, wobei der
indirekte Bereich (149) mit dem Lufteinlass
gegen Einlassluft verschlossen werden
kann,
dadurch gekennzeichnet, dass
der Kühlturm (10; 118) ferner eine erste
Schließ-Baugruppe aufweist, wobei der
Füllbereich-Lufteinlass (139) gegen Ein-
lassluft verschlossen werden kann; und
die Füllblech-Baugruppe (36; 136) für einen
Betrieb des Kühlturm ohne Betrieb der Flüs-
sigkeitssprüh-Baugruppe (32; 132) aus-
baubar ist.

2. Kühlturm (10; 118) nach Anspruch 1, wobei die erste
Schließ-Baugruppe ein Paneel aufweist, das von der
Kühlturmseite aus ein- oder ausgebaut werden
kann.

3. Kühlturm (10; 118) nach Anspruch 1 oder 2, wobei
die zweite Schließ-Baugruppe eine Jalousie (49)
aufweist, die geöffnet und geschlossen werden
kann.

4. Kühlturm (10; 118) nach Anspruch 1 oder 2, wobei
die zweite Schließ-Baugruppe ein Paneel (125) auf-
weist, das von der Kühlturmseite aus ein- oder aus-
gebaut werden kann.

5. Kühlturm (10) nach einem der vorhergehenden An-
sprüche, wobei die Füllblech-Baugruppe (36) zwei
voneinander getrennte Füllbereiche aufweist, von
denen der eine Füllbereich angrenzend an eine Seite
des Kühlturms und der andere Füllbereich angren-
zend an eine gegenüber liegende Seite des Kühl-
turms angeordnet ist.

6. Kühlturm (10) nach einem der vorhergehenden An-
sprüche, wobei die indirekt wirkende Wärmeaus-
tausch-Baugruppe (42), zwei voneinander getrennte
Wärmeaustauschbereiche aufweist, von denen der

eine Wärmeaustauschbereich angrenzend an eine
Seite des Kühlturms und der andere Füllbereich an-
grenzend an eine gegenüber liegende Seite des
Kühlturms angeordnet ist.

7. Kühlturm (10) nach einem der vorhergehenden An-
sprüche, wobei die Füllblech-Baugruppe (36) zwei
voneinander getrennte Füllbereiche aufweist, von
denen ein Füllbereich angrenzend an eine Seite des
Kühlturms und der andere Füllbereich angrenzend
an eine gegenüber liegende Seite des Kühlturms an-
geordnet ist, wobei die indirekt wirkende Wärmeaus-
tausch-Baugruppe (42) zwei voneinander getrennte
Wärmeaustauschbereiche aufweist, von denen der
eine Wärmeaustauschbereich angrenzend an eine
Seite des Kühlturms und der andere Füllbereich an-
grenzend an eine gegenüber liegende Seite des
Kühlturms angeordnet ist, und wobei der Luftauslass
(12) oberhalb und zwischen den zwei voneinander
getrennten Füllbereichen (36) angeordnet ist.

8. Kühlturm (10) nach Anspruch 7, wobei der Luftstrom
über den Füllbereich (36) und aufwärts aus dem Luft-
auslass (12) heraus gezogen wird.

9. Kühlturm (10) nach Anspruch 7 oder 8, wobei der
Luftstrom über die indirekt wirkenden Austauschbe-
reiche (42) und aufwärts aus dem Luftauslass (12)
heraus gezogen wird.

Revendications

1. Tour de refroidissement à tirage mécanique (10 ;
118) comprenant :

une entrée d’air et une sortie d’air (12 ; 112) ;
un ensemble pulvérisateur de liquide (32 ; 132)
conçu pour pulvériser du liquide vers le bas en-
tre l’entrée d’air et la sortie d’air (12 ; 112) ;
un ensemble feuille de remplissage (36 ; 136)
monté au-dessous de l’ensemble pulvérisateur
de liquide (32 ; 132) ;
un ensemble échangeur indirect de chaleur (42 ;
142) monté au-dessous de l’ensemble feuille de
remplissage (36 ; 136), l’ensemble échangeur
indirect de chaleur (42 ; 142) étant conçu pour
recevoir un fluide à refroidir et pour sortir le fluide
après refroidissement ; dans lequel l’entrée d’air
comprend
une entrée d’air de section de remplissage (139)
dans un côté de la tour de refroidissement, et
une entrée d’air de section indirecte (149) dans
un côté de la tour de refroidissement, une ma-
jorité de l’entrée d’air de section indirecte (149)
étant située au-dessous d’une surface supérieu-
re de l’ensemble échangeur indirect de chaleur
(42 ; 142), la tour de refroidissement (10 ; 118)
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comprenant en outre :

un second ensemble de fermeture par le-
quel l’entrée d’air de section indirecte (149)
peut être fermée à l’air d’entrée,
caractérisée en ce que :

ladite tour de refroidissement (10 ; 118)
comprend en outre un premier ensem-
ble de fermeture par lequel l’entrée d’air
de section de remplissage (139) peut
être fermée à l’air d’entrée ; et
l’ensemble feuille de remplissage (36 ;
136) est amovible pour le fonctionne-
ment de la tour de refroidissement sans
mettre en oeuvre l’ensemble pulvérisa-
teur de liquide (32 ; 132).

2. Tour de refroidissement (10 ; 118) selon la revendi-
cation 1, dans laquelle le premier ensemble de fer-
meture comprend un panneau qui peut être installé
ou enlevé du côté tour de refroidissement.

3. Tour de refroidissement (10 ; 118) selon la revendi-
cation 1 ou 2, dans laquelle le second ensemble de
fermeture comprend des aérateurs à lames (49) qui
peuvent être ouverts et fermés.

4. Tour de refroidissement (10 ; 118) selon la revendi-
cation 1 ou 2, dans laquelle le second ensemble de
fermeture comprend un panneau (125) qui peut être
installé ou enlevé du côté tour de refroidissement.

5. Tour de refroidissement (10) selon l’une quelconque
des revendications précédentes, dans laquelle l’en-
semble feuille de remplissage (36) comprend deux
sections de remplissage distinctes, une section de
remplissage adjacente à un côté de la tour de refroi-
dissement et l’autre section de remplissage adjacen-
te à un côté opposé de la tour de refroidissement.

6. Tour de refroidissement (10) selon l’une quelconque
des revendications précédentes, dans laquelle l’en-
semble échangeur indirect de chaleur (42) com-
prend deux sections d’échange de chaleur distinc-
tes, une section d’échange de chaleur adjacente à
un côté de la tour de refroidissement et l’autre section
de remplissage adjacente à un côté opposé de la
tour de refroidissement.

7. Tour de refroidissement (10) selon l’une quelconque
des revendications précédentes, dans laquelle l’en-
semble feuille de remplissage (36) comprend deux
sections de remplissage distinctes, une section de
remplissage adjacente à un côté de la tour de refroi-
dissement et l’autre section de remplissage adjacen-
te à un côté opposé de la tour de refroidissement,
l’ensemble échangeur indirect de chaleur (42) com-

prend deux sections d’échange de chaleur distinc-
tes, une section d’échange de chaleur adjacente à
un côté de la tour de refroidissement et l’autre section
de remplissage adjacente à un côté opposé de la
tour de refroidissement, et la sortie d’air (12) est si-
tuée au-dessus et entre les deux sections de rem-
plissage distinctes (36).

8. Tour de refroidissement (10) selon la revendication
7, dans laquelle un flux d’air est tiré à travers la sec-
tion de remplissage (36) et vers le haut hors de la
sortie d’air (12).

9. Tour de refroidissement (10) selon la revendication
7 ou 8, dans laquelle un flux d’air est tiré à travers
les sections d’échange indirect (42) et vers le haut
hors de la sortie d’air (12).
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